This study examines a low-income, urban elderly population of dental and medical, nondental users. A total of 1,378 medical, nondental users and 2,086 dental users were identified using longitudinal claims data (1983-1992) from a Medicare-waiver program that reimbursed for health care services at cost. Dental users were more likely to be from a younger age cohort (born after 1910, p = .0001) and were more likely to be black (63.3% vs 35.7%, p = .0001) than medical, nondental users. Medical, nondental users had more medical visits (p = .0001), higher medical and pharmacy charges (p = .0001), and more prescriptions (p = .0001) than did the dental users. These findings indicate that among this population of urban elderly, dental users were more likely to be black and have lower medical utilization than nondental users.
3
Dental utilization rates by elderly persons have traditionally been low, lower than all segments of the population except for those under the age of 6. Recent studies have reported that 57% of the elderly population had not been to the dentist during the past 12 months (Gift & Newman, 1993) , more than one third had not been to a dentist in the past five years (U.S. Department of Health and Human Services, 1992) , and 28% had received no dental care within a 10-year period (Gilbert, Branch, & Orav, 1990) . Low dental utilization rates by elderly persons are of great concern due to the growth of this population and the increasing numbers of elderly persons retaining some natural dentition.
Limited dental utilization among elderly individuals has been attributed to various perceived or actual barriers, including the impression that dental diseases and poor oral health are irreparable, negative provider attitudes toward older patients, no perceived need for dental services, and the cost associated with dental care (Antczak & Branch, 1985; Gooch & Berkey, 1987; Holtzman, Berkey & Mann, 1990; Lebel, 1989) . It has been reported that utilization patterns established early continue throughout life, suggesting that some barriers to dental care appear to be attitudinal (Bomberg, Thomas, & Ernst, 1986) . Access to dental care is further influenced by individual characteristics such as age, income, education, race, residence, gender, and general health (Antczak & Branch, 1985; Douglass & Cole, 1979; Evashwick, Conrad, & Lee, 1982; Gift, 1979; Gift & Newman, 1993; Kiyak, 1986 ; National Center for Health Statistics, 1982 Statistics, ,1986 .
Though elderly persons have the highest use of ambulatory health services (89%) of all age groups, the highest mean number of annual medical visits (10) of all age groups (Cunningham & Cornelius, 1993) , and the most frequent use of physician services (except for those under age 5), they average just 1.5 dental visits annually (Schoenborn & Marano, 1988) . It is currently projected that 60% of individuals aged 56 to 96 will have at least one dental contact per year, compared with 49% in 1980 to 1981 (Wolinsky & Arnold, 1989) . This increase in demand for dental care among elderly persons has been attributed to increased levels of discretionary income and increased retention of natural teeth in older adults (Meskin, Dillenberg, Heft, Katz, & Martens, 1990) . However, even when dental care has been offered at low or no cost to elderly individuals, the proportion who seek care is no greater than the under-65-yearsof-age population (Yellowitz, Katz, Portney, & Smith, 1982) .
Although dental practitioners have recently reported that elderly persons sought more dental services than expected and generated more income per dental visit than any other age group (Meskin et al., 1990) , demand is not equally distributed across all socioeconomic segments of the elderly population.
One segment of the elderly population that has traditionally been viewed as underutilizing oral health services is African Americans. Although African Americans represent the fastest growing segment of the elderly population, they remain disadvantaged in terms of poverty (Minkler & Stone, 1985) , work status, and retirement benefits (Jackson & Gibson, 1985) . Although several studies have concluded that older African Americans are in poorer health than are whites (Ford, Haug, Jones, & Flomar, 1990) , little information is available on racial differences in oral health and utilization.
In addition to limited information on dental use among African Americans, a second major limitation of the oral health literature is the extensive use of cross-sectional data (Branch, Antczak, & Stason, 1986; Dolan, Corey, & Freeman, 1988; Evashwick et al., 1982; Kiyak, 1987) . With the great variability experienced among elderly cohorts, the use of crosssectional studies are limited in demonstrating if differences in the use of oral health care services are due to an age effect, a cohort effect, or a combination of factors. To minimize cohort differences and determine the effect of age, per se, longitudinal studies are necessary. One such longitudinal study of community dwelling elderly persons (n = 540) reported that age cohort, dentate status, education, and income were significant predictors of oral health care use (Gilbert et al., 1990) .
This project uses longitudinal claims data (10 years) to examine the likelihood of oral health care use for an elderly, low-income urban population that receives health services in community based health facilities. The hypothesis addressed by this article is articulated as follows: The probability of being a dental user rather than a nondental medical user is higher for persons who are younger, married, female, have received fewer medication prescriptions, and have fewer medical visits for the time frame from 1983 to 1992, controlling for race and gender.
Methods
This quasi-experimental design of secondary data analysis included claims data for dental and nondental medical users, over the age of 62 years, of a Medicare-waiver program that reimbursed for dental services. The data set was obtained from patient registration files for the two Cincinnati health care facilities involved in the Robert Wood Johnson (RWJ) Foundation's Municipal Health Services Program (MHSP) program. The MHSP sought Health Care Financing Administration (HCFA) waivers on Medicare Part B copayments and deductibles as well as permitting reimbursement for services not usually covered by Medicare, such as dentistry. Dental benefits covered were comprehensive, including fixed prosthetics (crown and bridge) with no copayment requirement. Although the RWJ grant ended in 1983, HCFA has continued the waivers previously mentioned. Cincinnati was one of five cities selected to participate in the RWJ program. All dental and medical claims from Medicare part B patients 62 years of age and older from two urban health care facilities covering 10 consecutive years (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) were utilized.
The Northside health facility is located in the northwest section of the city. Based on census data, this section of the city is predominantly white (87.6%), with 27% of the heads of households retired. More than one half of the residents live in single-family homes and 16% of the household are below the poverty level. The Winton Hills facility is located in the north section of Cincinnati. Based on census data this section is predominantly African American (86.4%), with only 7.8% of the heads of household retired. Over 25% of the heads of household are unemployed, one third of the household are below the poverty level, and the residences are primarily single-family houses with almost 85% rented. For the purpose of this analysis patients from both facilities are treated as a single entity as there were no significant demographic differences between patients from the two clinic sites. Listed in Table 1 is a comparison of patients from the two facilities. The singular procedural or structure difference between the two facilities was staffing; Winton Hills had two dentists and Northside had four dentists.
Dental patients either entered the system by themselves or were referred by a health care provider. Age 62 was chosen as the criteria for inclusion in this study because this is the youngest age at which nonhandicapped individuals become eligible for Social Security. Dental users had at least one dental visit at either of the two city health facilities during this 10-year time period.
Description of the Data Set
The initial data set consisted of 111,343 encounters for 5,036 patients. The data set that reflects the targeted population consisted of 98,750 encounters for 3,464 patients. Reasons for elimination of encounters included voided encounters (n = 378), questionable session codes (i.e., prenatal, Women, Infants, & Children [WIC] , and pediatric; n = 83), encounters of patients who never utilized the Medicare-waiver system (n = 7,092), and encounters that occurred before the patient was eligible for the Medicarewaiver program (n = 5,040). The 1,572 patients were eliminated because they never used the Medicarewaiver program as a means of payment for treatment provided. These patients were not part of the target population; thus, their elimination does not bias the study.
Demographic information (i.e., gender, race, marital status, birth cohort, and age) was collected at each person's first encounter. The number of dental visits, total dental charges, number of prescriptions filled, total pharmacy charges, number of medical visits, total medical charges, number of x-ray visits, total x-ray charges, number of lab visits, and total lab charges were accumulated across time for each patient. Total charges were determined for both unadjusted and adjusted to 1992 costs, using the consumer price index for all urban consumers. Utilization time for each health service (pharmacy, medical, x-ray, and lab) was calculated as the number of months from first to last encounter of that service type. All utilization variables were adjusted for length of time that the particular service was utilized, that is, the specific variable was divided by the time of program utilization to create a "per month" variable. Birth cohorts were established in five-year intervals based on date of birth, while the age variable represented the age at which an individual first began to receive services through the program.
Analysis
Demographic, medical utilization, and pharmaceutical utilization variables were compared univariately between dental users and nondental medical users using Mests and chi square tests. A logistic regression, controlling for race, compared dental users and nondental medical users using each of the demographic and medical and pharmaceutical utilization variables one at a time. Controlling for race and gender, a multivariate model was constructed, using a stepwise logistic regression procedure. Adjusted relative risks were also calculated. Due to the large amount of missing information on marital status and its apparent insignificance in predicting oral health care use, marital status was not used as a predictor in any model building. Six dental users were excluded from the model because of missing information for race and/or birth year cohort. Statistical significance was established at p < 0.05. 0.40 visits and $14 per month for nondental, medical users.
The logistic regression analysis, controlling for race (Table 2 , final column), shows findings similar to the univariate analysis with the exception of gender, which is clearly not significant. Table 3 shows the variables included in the final stepwise logistic regression model for predicting dental use.
The beta coefficients from the multivariate logistic regression model can be used to calculate the probability of being a dental user for individuals with certain characteristics. For example, the probability that an African American man who has no lab or medical visits (therefore, medical charges are also zero) and who was born in 1921 would be a dental user is: For this latter example, an increase from one to six medical visits per month with no additional medical charges would reduce the probability of being a dental user to 0.0466. Beta coefficients can also be used to calculate relative risks. For example, the ratio of 0.0466/0.4652 = 0.100 is the relative risk for a five visit per month change in medical visits for a white man who was born after 1925 and who had one lab visit per month and $20 in monthly adjusted medical charges. Relative risk values for each variable in the model are presented in the last column of Table 4 .
Results
African Americans represented the largest proportion (56%) of participants in this Medicare-waiver program. All demographic, medical and pharmaceutical utilization and medical and pharmaceutical cost factor variables showed significant differences between dental and nondental medical users, except for marital status, with gender being on the margin (Table 2 , Column 4). Dental users were younger based both on birth cohort and age at first encounter recorded at the health centers. Nearly 31% (n = 640) of dental users had no record of medical utilization with the city health facilities.
Dental users had significantly lower values for all medical and pharmaceutical utilization variables. Nondental, medical users had twice as many medical visits (.99) and more than twice the charges ($43) per month in the program than did the dental users (0.56 visits and $21 per month). Differences in lab visits and charges were particularly noteworthy. Dental users averaged 0.20 visits and $6 per month versus Discussion One assumption by the investigators was that there would be some pent-up demand for oral health care by this population based on lower socioeconomic groups experiencing more barriers that limit access to oral health care. Although the later age of entry into the program (70.7 years) would appear to challenge this assumption, several different scenarios could account for this later than expected entry into the program. If this Medicare-waiver program indeed eliminated a financial barrier for this population, the older age of entry may be indicative of a backlog or waiting list of patients who delayed entry into the program. Older age of entry could also indicate a lack of perceived need for oral health care within this population or a continuation of life-long low oral health care expectations in relation to an individual's actual oral health care needs (Davies, Bailit, & Holtby, 1985) . In fact, there was an initial surge in dental visits that peaked from the 4th to 8th month after the first visit, followed by a steady de- 1900-1904 % 1905-1909 % 1905-1909 % 1910-1914 % 1915-1919 % 1920-1924 % 1925 cline that stabilized after 20 months (Caswell et al., 1996) . Over the 10 years represented by the claims data, the oldest cohorts, those born before 1900, between 1900 and 1904, and between 1905 and 1909 were less likely to utilize dental services than were the younger cohorts born after 1910. These results support the concept of cohort succession in explaining increases in dental use between aging cohorts. Regardless of the age at first entry of dental users into the waiver program, younger cohorts were significantly more likely to receive dental services. This suggests that younger cohorts have higher rates of dental use than older cohorts due to lifestyle traits and attitudes toward oral health care use that are relatively stable over the life span (Wolinsky & Arnold, 1989) . Even among a population traditionally considered to be low users of oral health care services (elderly, poor, predominately African American, and female), the concept of cohort succession regarding oral health care use appears to apply. Although birth cohort and age at first encounter were significant univariate predictors, in the multivariate model, age at first encounter did not add significantly to a model containing birth cohort.
Previous studies have identified numerous factors associated with limited access to dental services, including lower income (Gilbert et al., 1990; Kiyak, 1987) , less education (Evashwick et al., 1982) , and being African American (Jones, Fedele, Bolden, & Bloom, 1994) . The association of less education and lower income with decreased dental utilization appears more often with noninsured populations (Gift, 1984 (Gift, ,1988 Manning, Bailit, Benjamin, & Newhouse, 1985) . Strayer, Kuthy, and Sutton (1993) have reported that patients who sought care at these Cincinnati health clinics had median family incomes under $10,000, and 72% had not graduated from high school. Contrary to prior reports on dental utilization by minorities, this study found that African Americans were twice as likely to participate in this dental waiver program as whites. This would suggest that the elimination of financial barriers among less affluent and less well educated minority elderly persons does impact on use of oral health care services. Although the facilities were located in racially different neighborhoods, there were no significant structural or process differences between the facilities. The disproportionately high number of African Americans seeking dental care may be indicative of 1900 1900-1904 1905-1909 1910-1914 1915-1919 1920-1924 1925 Note: 6 dental users excluded due to missing data on race or birth year. Intercept of the overall model is 0.9921. Model x 2 = 480.77, pvalue = 0.0001.
"Value adjusted by dividing amount by number of months that particular program was utilized.
••Relative to a white man born after 1925 who averaged one lab visit per month, one medical visit per month, and $20 in adjusted medical charges per month. an access issue. The absence of private sector dental providers in the African American neighborhoods and the perception by African Americans that the city facilities provided a nonthreatening environment could be reasons for this higher than expected proportion of African American dental users.
Although all medical and pharmaceutical variables were found to be significant predictors of dental use in the crude and race-adjusted models, only three of these variables were significant and included in the final multivariate model. Perhaps this is due to the high multicollinearity among these measures. In fact, in the model building process, as soon as the average of medical visits was included, both measures of pharmacy utilization as well as both measures of xray utilization were no longer significant predictors.
As hypothesized, the probability of being a dental user does decrease as number of medical visits increases. If the number of medical visits is considered a proxy for general health status, then increasing medical visits could reflect declines in general health. The decrease in use of oral health care services associated with increased use of medical services would indicate that as health declines, persons are less inclined or able to seek dental care. This could indicate a decrease in the priority given to oral health needs, a decreased ability to access oral health care services, or both. Previous studies have found an association between poorer perceived health status and lower dental use (Antczak & Branch, 1985; Dolan et al., 1988; Douglass & Cole, 1979; Kiyak, 1986) , although results from this study indicate an inverse link between medical use and dental use.
However, these data do not support the hypothesis that marital status or number of prescriptions filled affects a person's probability of being a dental user. Although marital status has been linked with dental use in cross-sectional studies, these results support a previous longitudinal study which re-ported no link between marital status and dental use in the elderly (Gilbert et al., 1990) . This apparent conflict may be a result of collecting marital status information only during the initial clinic contact, so that any subsequent changes in marital status were not noted.
One can use the relative risk values from Table 3 to draw conclusions about the likelihood of being a dental user, adjusting each variable for all other variables in the model. Relative risks were calculated relative to a white man born after 1925 who averaged one lab visit per month, one medical visit per month, and $20 in adjusted medical charges per month. The probability of being a dental user is increased by being black and being born after 1919. The probability is decreased by having higher levels of medical use (more lab visits, more medical visits, more medical charges).
Although several variables in the multivariate logistic regression model are statistically significant predictors of oral health care use, the overall predictive performance of the model is not high. This model is used predictively by establishing a threshold probability (cutpoint) necessary to classify a person with particular characteristics as a dental user. If one chooses a probability cutpoint that maximizes the sum of sensitivity and specificity (cutpoint. = 0.65, sensitivity = 62.3, specificity = 73.8), the overall percent correct for classification is 66.9.
Sensitivity and specificity were calculated for models that dropped each of the five variables included in the final model in the reverse of the order in which they were originally entered. That is, since birth year cohort (BC) was the last variable to enter from the perspective of statistical significance, a model with BC excluded was run and it did not appreciably change sensitivity and specificity. Similarly, a model with BC and number of lab visits (LV) excluded led to approximately the same conclusion. If one were to continue this backward elimination of variables, it would result in a model that contains only the number of medical visits (MV), gender, and race. Such a model appears to be as good with respect to percent correctly identified (66.9%) as the full model (66.9%). Slight variations in sensitivity and specificity will, of course, occur as reflected in Table  4 . These apparent discrepancies are not unusual. Variables may be statistically significant (i.e., contribute more than what could be expected by chance to an overall model) but may not improve the sensitivity and specificity. The selection of gender as a predictor in the models is consistent with the literature. It has been reported that women are more sensitized to health-related concerns and engage in various health-related behaviors at higher rates than do men (Verbrugge, 1985) . This is particularly evident with this population, in which more than two thirds of both medical and dental users are women.
These results should be interpreted with caution due to the unique nature of the population that utilized the two city health clinics. This study demonstrates that when oral health care services were provided as part of a health care entitlement program, segments of the population traditionally considered to be low dental users did utilize oral health care services. Not explicitly explained is the effect of having the clinics located in the community and staffed by providers who may be familiar with the cultural characteristics of the clinic patients. The use of this longitudinal data set offers a unique depiction of oral health care use among a group considered at greater oral health risk: elderly, poor, female, African American. Notable findings from this project are the high proportion (60%) of all Medicare waiver patients who sought some dental care among a poorly educated, low income, elderly population; the apparent cohort succession effect on oral health care use; that elderly African Americans were twice as likely as elderly whites to be dental users; and that increasing medical visits and charges were associated with decreased dental use.
Among a population whose members have traditionally been considered low users of dental services, a pattern of dental use is observed that has not been previously reported. These findings raise many questions regarding prior dental use and access to care, including out-of-pocket dental costs and availability of providers in minority communities. Future research needs to focus on comparisons of oral health attitudes, future attitudes to seeking dental care, and prior dental use between this population and a broader sample of elderly persons living in this community.
